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(57)Abstract: 

PURPOSE: To provide a new high-expression vector useful for the 
production of an exogenote product. 

CONSTITUTION: A high-expression vector pHT having HWP promoter 
and a multicloning site of formula, e.g. pHT210. A plasmid having a DNA 
fragment produced by linking an a-amylase (BLA) gene of Bacillus 
licheniformis to the downstream of an MWP promoter region of Bacillus 
brevis 47 (PERM P-7224) is treated with a restriction enzyme, the HWP 
promoter region fragments extracted from the plasmid are linked 
together, a Bacillus brevis is transformed to obtain a plasmid containing 
HWP promoter in place of MWP promoter and the obtained plasmid is 
subjected to restriction enzyme treatment, ligase treatment and linker 
treatment to obtain a high-expression vector free from BLA gene. 
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(57) [S^] 

31 (Bacillus brevis HPD31) 
(PERM BP- 1 0 8 7) i*<DHWP7'0'^r-5f 




ApaLI 



(2) 



m^6-l 3 3 7 8 2 



[11*^1} HWP7"a*-df-RO*S8«:7r;-r-7;l/ 
fclBig^iS^'^i' - P H T 1 1 0 . 

[is*a 3 ] El 7 ©$iM^ift0-r7n3 n-sfi*^ 1 

K:fB«g©i«^3S^^ 5f-p HT 2 1 0 o 

C If 4 ] 1 «:iB»£®iftS^'^ - p H T 

;UX • y b f;^ (Bacillus brevis), 

• -XV t';^HPD 31 (Bacillus br 

e V i s HPD 3 1) o 

i^CDSJiSSo 20 
[000 1 ] 

[0 00 2] 30 
m^omWil • -/Ub*;^ (B a c i 

1 1 u s b r e V i s ) (C»7 P7^T--fe'?:^^L/^c 

1^^X47 (PERM P-7 2 24 : #WBS6 0-5 

8 0 7 4-^&fS. !^WB86 2-2 0 1 5 8 9-^<&#E# 
M) ©igB<*Ji-3'>-'-«f K (H. Yamagrata 
6. J. Bacteriol. . 1 6 9 . 1 2 3 9 (1 

9 8 7) B^mmit^^m. 6 8 
(1 9 8 7) *5<fcafJt$raBS6 2-20 1 5 8 3#^^K: 

^in^ti "outer wall protein a 40 
nd middle wall protein", 

ar&SMW^>-'>*d'® (m i d d 1 e wall P 
retain) (Ol^i^i-JV-^v''^ K^:3- y^-t^WM^ 

T5 5--fe' (4fPgHS6 2-20 1 58 3#<2r#B. H. Y 
amagata6. J. Bacteriol. . 1 6 
9_. 1 2 3 9 ( 1 9 8 7) ^^V'i^ y> (IliSp 

B2fi:]gS<b^^BSS16 2^¥S^^»SSg*. P 50 



8 3 7-8 3 8: S^JSs-ft^^lS. 6J_. 

6 8 (1 9 8 7)) (O^m^VimiiyXK^i,, 
[0 00 3 ] ^fc, -^i^^hU^^^)^:^ • -X\y\d7.<D-Xxi 

HPD3 1 (^£fc, C©ffimi>'-<5'^1/:^ • :^H:^^H 1 
0 2 (PERM BP- 1 08 7) tl5l— fi*|c-C*S) 

(Agric. Biol. Chem. . 5 8. . 
2779-2380 (1989) )^, lljJ^6«:J;-5t 
hEGFOlil^liJ^ffi (P r o c. Nath. Aca 
d. S c i . USA. 8_6.. 3589-3593 (19 
8 9)) tC^Lz-CC^-S, 
[0004] 

[^Bj3t»iW^bJ:^»<!:-r^ifS] >'^'5^;^;^ • 

S-Cffiffit'Tt,i€>-<:J'^f-«> Staphylococ 
cus a u r eu si*©pUB 1 1 0*--<-;^t-r 

[0 00 5 ] 

[^iS^&ft?9i-r-5fc8t)©#©] ±i2Ufc«^®--Xic 

m>xi¥n<<cmwj:^i^^-^nm^hcti,cTmh:^ 

[0006] -r^ifc^^^ljSl*. • •:f\^\^7.x 

:^;^iiJ>*S77Sic*jM-rsfe©t?*S. tiT. *#feB>B 
K:oi=>Ti$b<|jiBJ-r-5. 

[000 7] :^^m<oiK^^^i'^-<Dmf^ic^mri> 

926 (PERM P- 1 2 6 6 4) J:'3iaM34aS7' 



(3) 



1 3 3 7 8 2 



ommtwt^oijm^i^iitm'Phoism ( j . b a c t 

eriol.. 1 29. 1 4 8 7-1 494 (1 97 

7) ) A5^if6n^„ 

[0 0 0 8] 7"u-t-i?-iLr»>'-<?-JUX • 

• yH:f>^HPD3 1 (F ERM BP- 1 0 8 7)<D 

DNA»±iB:7'ci^-^?-Jiil51-CCSDiH9iJ, 

[0 00 9 ] iiBOJl-^iC. >'>'5=-;l';^ • •fU\^XHPD 
3 l©HWP:7'P*-^'-«J|S?r^=fft-*DNAKgE*D 
(J. Bacteriol.. 17 2 . 1 3 

12-1320 (1990)). 'jm^^umwrn-r^ 

Mfe^ftiUrE. c o 1 i ?rffll»^)*i^K:». pUC 
118. p UC 1 1 9^¥<DpUC3S7*^X 5 FXWP B 
R3 2 2»©7-^X5 F*s»®-C&€)) «:»Ab. -e© 20 
DNA-CE. col i ?:J^1SIE^bT*JW«. SKJi-T 

fcA5-or-iJ<S*-5.1S^{C, ?f^Ke^f*3!)^67'^X5 F?r 

1X0 tat/. j£:«*ti«iEtc$iMm**as. 
[0010] i/c. *^B§©isii^--ii'^-«:a^-rs 

&n«<5inTfcM< . B a c i l l u s 1 i 30 

cheni formi s<Da-T Z -7 — -fe'jtfe?-. t F 

E G F 3ia^*5pif ens. 
[0 0 1 1 ] T-^;^ 5 F?:«l6-r«.:&S<t L-CB. 

r • -^^-^ F • -=?-*t;u. f • :^7*y>i^ 
• • -^si^^ F (Mo 1 e c u 1 a r CI 

oning. A Laboratory Manua 
l.Cold Spring Harbor Labo 
ratory. 1982) ictimolSWitj: ti 

[0 0 1 2 ] -'■'^Jl';^ • ::^^t*^4 7 (F ERM P- 
7 2 2 4) ©MWP7'a^-^-M^cDT8Ktc>'>'5^;l/X 

. 'J>r:::.7 *;U5X©a-T5 f-— fe* (BLA) itfi^ 
=S:»ifeUfcDNA7 5y^>F«r«W-rS-7'^:^5 F» 
e0ai'CS>'5©f (J. Bacteriol. , 16 9 . 



1239-1245 (1987)). Ctl^Sr^lMffi**/! 
l//cHWP:/P*-4^-«JS»fW-*^^<'»-T?>''«^Jl/;^ • 



C i K: i o T B L Aae^MJH?:!^* l//c*^BJ©S W 

[0013] cOct^icuriassfi^/ciSfiJa-^^^-p 
gatii-r4i^ae?^?r^s«:bfc*3or i n f 

rame»AL, ®^!|i5^Jf^«e^-rn«, J^Sftite^ 
•5. 

[0014] ^^3^6ae^^«:ifi*ji^/c-^^' ^-?:?fj«fe 

;:^4 7 (FERM P-7 2 2 4) . • t/Ut^ 

;:^HPD3 1 (FERM B P - 1 0 8 7 ) A^^tf ^tl 

-5>3{i5. s^j(i{c^^^^•g';^x • :/ufXHPD3 1*5^1^6 

©:^rffi-CS< . mTiii. Takahashi 6©:&ffi 
(J. Bacteriol. . 1 5 6 . 1 1 3 0 ( 1 9 

8 3)) i/c«Ta k a g i hOij^ (Ag r i c. B 
i o 1 . C h e m. . 5J.. 3099-3100 (1 9 

8 9) ) mfmm-^n^o 

[0015] nhnfc^vM^womm^m^^^^vk 

[0016] ^^ifttc-^WSn-S^iSi L.-C». ■W;! 
tfd/;U33->^, ->^-^a-x. yu-fen-Jk ^*&. 

U^<Dm^^m. 5SMr>*-'t'A, tg{bT>-tJ^>t; 

A. ?gmT>*-'?A)Jci'©«I^M«2!iJai'*^fflt-^6n 
-^y-^A, ta{t:f- F U-^A. ?5SM-7d/^^i>'i»A^ji'© 

[0017] */c. :e«(C|^b-Cjii«gA5*tl«. 

Ar'i^a-^l', >'%'->F7-». D--!f-f i'P-fe 

?tiJ0dA«;«cstt. 7-Fifi. ^iBI^HffittS'Ji&i-^^ttJ 

[0 0 1 8] ^i&©Wl^pH«5. 0~9. 0-C*>0. 
§P>4C«Ft b<»6. 5~7. 5-C&5, :^«SS»il 
^15'C~42-C. K«2 4*C~3 7-C-C 

. S«^r^«jl^ 1 6 ~ 1 6 6^Pa. 3 6«:Jf S b 

<»2 4~9 6B$PbTC$>-2>o 

[0019] i$«$^7tg. ■ene^^ii:^!©:'?;^. m« 



(4) 



#Pa^6- 1 3 3 7 8 2 



[0020] mmm!^ri>m&mt lx. m^it^^^j^' 

[002 1 ] jyr. :$^BJ5:IISSt^K: J: D M(ci$ L < Si 
[0 02 2] 

[^Jt0il 1 ] 

[0 02 3] [ ( 1) KpHT9 2 6<D#{it 

(01) ] T'^^^S FpHT9 2 6», Ba c i 1 1 u 
s b r e V i sHP9 2 6 (PERM P-1266 
4) *5^Wr-2>^3 Fr*-2>. *ffi»4T 

2?g^iife (Agric. Biol. Chem. ,4_ 20 
0.. 5 2 3 ( 1 9 7 6 ) ) flJ-CS 7 -C-C 1 mMt 

fcffii*J;OT;l'*'; • SDSS (Nu c 1 e i c Ac 
ids Res.. 7.. 15 1 3 (1979)) KJrO 
FpHT9 2 6*f#/c. pHT9 2 6«. T*' 

[0024] [ (2) pHT9 2 e^ffll^/cB. bre 
vis47B. brevisHPD31 CDJf^KIs^ (0 
2. 03) ] 7*^X5 KpE194(J.Bacter 30 
i o 1 . . 1 5 0 . 2. 804-814 (1982) ) 
?rS a c I iC 1 a I t?tfifbO. xy 
jig^(Em rite-?-) ?r^t?960 bp<DSac I 
-C 1 a I mn^W. 7"^X5 KpUC 1 1 9©Sa c 
1 - Ac c inm^iCnX. m-^btcm. E. CO 1 i J 
Ml OQ^mn^O. pUC 1 1 9 ■ Em r 7"^;^ 
S F^Wr-2.tt%jllf?L.:fc. :$IS*^J:0 7"7;^5 FpU 
C 1 1 9 • Em riim.V. C(D7'^X5 F^E c o 
R I iH i n d I 1 I -cmmo. Em rite^^^tf 
980bp<DEcoRI-HindI I 1 KK-^Srff/c, 40 
CO»r>tCDW^^:DNArK 11^7-42 (K 1 e n ow 
f r agmen t) {CJrO^ttibb. pHT9 2 6(DH 
P a 1 gPfeJCWA. iS^L. 7^5;^ 5 F p HT 1 0 0 
5r»?t. cn^rfflC^TB. brevi s47;SrTri s 
- P E G-^ (J. Bacteriol. . 15 6 . 1 1 
3 0 ( 1 9 8 3) ) tC<fcO. -eb-CSfcB. brevi 
s HPD 3 1 ^x.Ui' FO^I^— ->3>S (Ag r i 
c. Biol. Chem. , 5 3 . 3 0 9 9 (1 9 8 
9 ) ) ic J: 0 . ?^«^^^l3?^/c„ 

[0 025] Jf?K^^^aS?r!f fcMi^^k E m 5:$tf T 50 



2Sf*^ife (7"U- h) {C^^U> 3 7-C-C2BraiS« 

f#6n;^c. T2 • Em7*b-h±<D^W3P-=--=5:vSi* 
^«L/. aii^i;f9 7"5;^5 F^iaMU/Co mhtltcVz' 
X5 F«. ?Bi*!B. bevis47. B. brevi 
sHPD3 l©l^-riiiC*sl.='r^)> pHT926(CEm 

TmBi-tf^nx^tifcmm^i6K)<Di><D (phtio 

0) ^WUTC^/c (02, 03) . \U±J:'0. pHT9 
2 6WB. b r e V i s 4 7RCXB. brevi sHP 

D 3 1 jc*5t,»riM!{pj«gnc7*^;^ 5 f-c*^. c <fc*siEiE 

[0 02 6] L (3) m^^m^^^-PUT 1 1 0 
ittg(04) ] pHT100=S:ApaLI -C?fi'fb^, D 
NA5i<U^^— fe'(cr^»iSi5^5:¥tt'(bL/, ^Xt^-CCCD 
g|J^^T4 ';:y-H2'iCj;i9^L/. A p a L I -y-^ F 
if0ziibit>fcvmiOOAimc.-^bX. B. b r 
evis HPD3 1 (DHWP7"P^:-^-. >'^^:^-Jl' 
-^^5^ FR?>'1«i*jte^^©-gP^^t^7 T -i>D N A </> 
SK-10 (J. Bacteriol.. 17 2 . 1 3 

1 2 (1 9 90) ) J:f3. HWP7'a*-d?-SilX->i' 
:^;^g|5^©5 OObp Pstl-Hpal BT>T-^f# 
/c. — 05K:7i^-rB. brevi s 4 7<DMWP 

*^tf llObp Hpal-PstI Hr^t^r^^L- 

[0027]pHT100A*PstI -Ctfi-fbL/fctS. 
±IStC J; -p-cmc2 -^©»T>t=£:T 4 U If iC«fc oT5t 
ifeU, SS«JiT-S^iJJ-^^^-pHT 1 1 0«:f#fc. 

[0 028] p HT 1 1 (3(D-7)i''f-^xi-^lyifV^ F 
S|5»iC?i-*3te^^?:T5^^©^^lXO*5-^^1llic ( i 
n f r ame) »Ab. B. b r e V i s HPD3 

l?r?gHig^-r-5Ct«:cfc-3T7*^X5 FpHT 1 1 0 

[0 02 9] [ (4) l«^af^^-^^^'-pHT2 1 0 
(06,07)]Bacillus brevi 
s47(FERM P-7 2 2 4) ©MWP^'n-t-^ 
—'&'C^'^ifi')\^-^y'^ F(J. Bacteriol. . 
1 6 9 . 1239-1245 (1987) ) ©TiJfeK: 
B. 1 i c h e n i f o r m i s (Da-T 5 ^"-fe: (B 
L A ) ( J . B i o c h e m. . 9 6 . 114 7 

-1 156 (1985)) ^rit^b, B. b r e v i s 
48 1 (PERM P-7 5 3 1 ) *>e)*fltL/cB. b 
r e V i s-C^S(C«J#?n€.7'7X5 FpHY4 8 1 
(Appl. Env. Microbiol. . 4 9 . 1 
076-1 079 (1 985) {C»AL. T'-^XS Fp 
HY4 8 31 (J. Bacteriol. ) 16 9 . 1 
239-1245 (1987)) ?:iSSS{L./c. pHY4 
8 3 i^'o^mw-z - 1 2 3 1 8 3-^(D:5S&«:L./c*S-o 
xmm\^rc-:f'7:^Z FpHY4 8 3 1 H?:P s t I iB 



(5) 
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8 



c 1 1 vmitV, HWP7"U^-3?-iB. 1 i c h e 
niformis©a-r5 -7 — fe'3l{5?- ( B L A ilfi 
^) *iii:ML/fc2. 2 kb<DP s t I -B c 1 I KK?: 

C 0 0 3 0 ] ^>^li-C. C:<DBTitODM^%DNAjJ<';^5 
— b**fflt,»t:¥?»{tU/c. Iti^-cmpHT 1 0 0?:A 
p a L I r-m<bttDNA!j<';y 7-42(cr^»rSi5^?:¥ 
?t<bL/. C:©gB^(C5fe«:f#/c2. 2kb<DHWP7*u-=e 

PHT2 0 0 • BLA*#ifc. pHT2 0 0 • BL 
A^rSal I ftmbt^DNAdOJ^^— fe'r¥?t*«^b 
L/dg. E c o R I >iJ-^<^mbfcpHT2 0 0 E 
pHT2 0 0E%Ps t It?m<bft> DNAiH 

y y 7— fe'ccct f9¥?f ^^bo/dST 4 y iJ—^icx^ 

or)jp.^^jag[j^;|:ia$*U> Ps t I^K*?:^< L.. '-X 
1,^-CAp a L I iE c oR I-CtW^bL-C. 4. OkbO 
Ap aL I -E c oR I»rJt?:^fc. C®4. Okb 
ApaLI-EcoRI ^mcH 8 (C^f^tS^? U^J- 
9^K90bp Ap a L I -E c oR I frit^aSL/. 
pHT2 1 O^mc (07) , pHT2 1 0<D-7)l'^i^ 

'Otfi^'^mc i i n frame) SAL-. B. b r e 
vis HPD3 l*Jf^«^-rsci«:J;0. 7*7:^ 
5 FpHT2 1 OX?:«Wb@e«)3te-7^0«a*^S«:^ 

[0 03 1 ] [m^m2i 

[0 032] [ (5) pHTl 1 0 • BLACD^H (0 
9) ] PHY4 8 3 15rApaL I iBc 1 l-cmitV 
T. MWP©Sx'y:^ jU'-iT'^ F(D—gP<hB. 1 i che 
n i f o rm i s <D a - T 5 -7 — fe'ilfe^^ i ^^tf 1 • 

B 



*7kb ApaLI-Bcll BFrit€:f#/<:, —3^. P H 
Tl 1 0?:AP aL I iBamH I-C?B^bU-C. 2. 8 
Kb A P aL I -BamH I K>t?:?#/Co C©»f)tt 
5tK:i#/cl. 7KbKiti?:T4 lf-C31*SL/. 
B. brevisHPD31 4?g»^^Ufc, ffijfe^f* 
J;f3 5 K pHT 1 1 0. BLA^mtc, 

[0 0 3 3] [ (6) pHT2 1 0 • BLA(D«m O 
10) ] pHY4831*ApaLIiBcl I TtB-fb 
b. MWP©->i^:^J^'^:7■5^ KO— SPiB. 1 i che 
10 n i f o r m i s©a -T 5 ^— •fe'jifi^^^.J?^ 1 . 7 
kb ApaLI-BclI Kit^fffc, p HT 2 1 0 
^Ap a L I iBamH I -r/g^bU. 3. 9kb Ap 
aL I -BamH I »r>t?:«. cnt5t«:|#/cl. 7 k 
bBr>^-?rT4 y;^f-H2Ccr3lifeb, B. b rev is 

H p D 3 1 =kmmm^vfc, m^^i^j^ o t^^^ s f p 

HT2 1 0 • BLA*f#/c. 

[0 03 4] immms} 

[0035] [(7)pHT110-BLA. pHT2 
1 0 • BLA€:fflCi-C©BLA<D^iiJSfe^] pHTll 
20 0-BLA, pHT2 1 0 • BLA*^-r*B. b r 
e V 1 s HPD3 1 ?:5' PY^ife(Agric. Bi 
o 1 . Ch em. . 5_3. 2 2 7 9 ( 1 9 8 9 ) ) 

miy. 3 o'c-reBraiffit ^JS«o/co c©^«?g^M 

HiUri^S©:^ (A r ch. Biochem. Bi 
o p h y s . . 1 5 5 . 2 9 0 ( 1 9 7 3) ) 4ffll>t: 

[003 6] 

*30 



B.brevis HPD31 

B.brevis HPD31/pHT110 BLA 

B.brevis HPD31/pHT2lO BLA 



0 

2.6 
2.8 



6(B) 
0 

4.5(x10^U/b1) 
4.5(XlO*U/iil) 



[0 037] ^«±?f*>6a-T55-H2'4llj?K6©:^ 
jS(J. Bacteriol. . 1 6 9 . 1 2 3 9-1 
24 5 ( 1 98 7)) tcUlK SDS • PAGE±— * 
©/O F4Ci^c-5^-C«mtf-5/c. :*:T5 ^— fefffiSSD°p 
©ttrSttti 1 X 1 0 • U/m g protein-C*> 
•3. ±i2Jg«^ (pHT 1 1 0. BLA-6B, pHT 
2 1 0 • BLA-6B) 4Ctt^tl-etl4. 5 g/L©T 

[0 03 8] im^mA} 

[0039] [(8)pHT110. EGF©^fl (S 
1 2 ) ] H 1 1 iC9ri-rWi^P'^ F©— gPS 



ytE GF1tit31fe?-BP:9-^^tf 194bp ApaLl 
-BamH I Kit^^fiSl^l^c. pHTllO^ApaL 
I iBamH I Tri^bbT. 3. 35kb ApaLI 
-BamH I»T>T-^». Ctii±IB«: cfcoT-^fiSUfc 1 
94 b pBT>ti^T4 y*'-- fef^fflt^Tai^L. B. b 
revis HPD31 =lr?f$»te^b/c. ffi^^^^J: 0 
:77X5 FpHT 1 10 • EGF^fffc. 
[0 04 0] [IS5fe0!l5] 

[0 04 1 ] [ (9) pHTl 1 0 • EGF^ffll^-C© 
h-EGF©^iS] pHT 1 1 0 • EGF^r^T^ 
B. brevis H P D 3 1 Riy^PtMi % -5 B . br 



(6) 



evis HPD3 1 ?:5' PY^ttfe^ffit^-ca 0-C-C >K I S AffifCj;'3*St)/c. 

earsmt^ -o ^(ommw.iiM'O'^m c o o 4 2 ] 
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B.brevis HPD31 

B.brevis HPD31/pHT110 E6F 



0 

1.46 



0 

2.27 



6(B) 
0 

3.29(g/L) 



C0043] ^ 

c(D^-^ ^ - J: mnm^ L fc^<^^mm-r ^ct 
mil p HT 9 2 6 ommmmmm-c^io 

[02] pHT 1 0 O<Diill0-CS>€). 20 

[03 ] p HT 1 0 O(DftiMlS3gJt60-C*S, 

[04] PHT 1 1 0©«^ST*S. ^ 

[02] 



[05 

[06 
[07 
[08 

[09 
[01 
[01 

[01 



] VJU^'i' 

] pHT2 
] pHT2 

] ■7)\,=9-^ 

] PHTI 
0] pHT 
1 ] b b- 

2] pHT 



ci-^>t5^1f'f h4Wr?> 1 1 0 b P 

1 O©«ll0-C&€>o 

1 O(D$iMS*ite0-CS>^„ 
n-r.>i/iJ->r Y^^-^h 1 9 4 b p 

10 BLA(D«SI0-C*?.. 

2 1 0 BL A©^tll0-C*-l>. 

E GF«^iite^^K:tB^•rs^^5? ^ 
1 1 0 EGF<D«il0t?*?>. 




Sad 



Clal 



SacI, ClalSMs 



■ Apal ApaLI 



AccI 





Apal 



ApaLI AccI 



960bp SacI-CtalM-A 



[07] 



Hpal 



HIndin 
jEcoRI.HindllUMt; 

980lip EtoRl-Hinilin»r)t 
9eobp Enfft&T- 




Apal 



ApaLI 



Hpaim 




'AccI 



ApaLI 



pHT 100 



(7) 



1^13^6- 1 33 78 2 



PstI 




Sad 



PstI 



"ApaU AccI 



ApaLI 



_ Bell 



PstI 




Saci 



AccI 




PstI 

Hpal Eirf ^ „ 
Pstl-^^ 



jpstLMpalifl-Ki 



500bp«r>T' 



1lObp 




PstI 



[05] 



ApaLI ^^^^ ^^'""^ 

.^rivGTGTATTGGCTAGTGCACTCGCACCTGTTGCTCCCATGGCTTTCGCTGCAGGATCCG 



[012] 



Psfl 



Erar 



.Sac! 



^^P^Jf pH110 



^Acd 

Apal 

I ApaLI. BamHlMS 
3.35Kbllt)t 

U^jA£DNAt94bp 



Pstl^ 

'Enf 

rnWP 

Apat-J# pHTIlO-EGF 
3.5Kb 

BamHI 

Mi 

Apal 




Sacl 



Xbal Kpnl Bglll Sad Xhol Bindlll EcoRI PatI 

gtcgactctagaggtaccagatctctcgaggagctcaagcttgaattctgca 
cagctgagatctccatggtctagagagctcctcgagttcgaacttaag 



[08] 

^aLI ^stl BainHI Sail Xbal Ktml 

TGCACraSCAACItmGCrCCaiTGGC^^ 

GAGCGTIGACRACXJJVGGGTJ«:CGAAAGOGAa;TCCXa^^ 



Bglll Sad Xhol Hlndlll EcdRl 

W»TCTGMCTCX7roC3ftGMGCITG 

TCTAGACTCmGGWXrrCPrOSAACTTAA 



(8) 



^#11^6- 1 3 3 7 8 2 



me] 



10] 



PstI 



ApaLI 



PsM 




Sad 



'ApaLI AccI 

0NA^';^9--«:^«ifi 




PstI, BcllHI^b ^ 



2.2 Kb l^fr 
I 



FstI 



Sad 




ApaLt 





AccI 



SaU 

CUI 

DNA^v'y^5-U5Ba 

.Sad ^ - 

Apal 

ApaLI iClal 

I ApaLI, EcoRl5«ft 

4.0 Kb 

IPstMKt , pHT210 



AccI 



ApaLI 



Sad 





BlU 



1.7 Kb Kr't 



® 



[011] 

TGCACTCGCAACTGTTGCTCCCATGGCTTTCGCAAACAGCGATTCCGWVTGTCCTCTGTC 
GAGCGTTGACAACGAG6GTACCGAAAGCGTTTGTCGCTAAGGCTTACAGGAGACAG 

TCACGATGGCTACTGCCTGCATGACGGCGTTTGTATGTACAT'TGAAGCACTGGACAAATA 
AGTGCTACCGATGACGGACGTACTGCCGCAAACATACATGTAACTTCGTGACCTGTTTAT 



CGCATGCAACTCTGTAGTTQGTTACATCGGTGAACGTTGCCAATACCGAGATCTGAAATGG 
GCGTACGTTGACACATCAACCAATGTAGCCACTTGCAACGGTTATGGCTCTA6ACTTTACC 



TGGGAACTGCGTTAG 
ACCCTTGACGCAATCCTAG 
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